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(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance stability and 
durability by sandwiching at least one layer containing 
at least one kind of a specific organic compound between 
a pair of electrodes. 

SOLUTION: A compound contained in a luminous 
element is expressed by the formula. In the formula, 
X-| represents respectively substituted or 
nonsubstituted N-carbazoyl group, N-pheoxazyl group, 
N-phenothiazyl group. X 2 represents substituted or 
nonsubstituted N-carbazoylgroup, N-phenoxazyl group, 
N-phenothiazyl group or -NAr^ Ar 2 (Ar^ Ar 2 represent 
substituted or nonsubstituted aryl groups). R 1 and 
R 2 represent respectively hydrogen atom, a linear, 
branched or cyclic alky! group, a substituted or 
nonsubstituted aryl group, an aralkyl group. Z-) and 
Z 2 represent respectively hydrogen atom, halogen atom, 
a linear, branched or cyclic alkyl group, an alkoxyl 
group, and a substituted or non substituted aryl group. 
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(57) im] 

mmm) -mnwrnz, -as ( 1 ) 
S^ftS:^* < 1 1 1 «#rt s m * >j?% < 1 1 -« 

$>4A*fc*U X 2 J4SBft4fc{45MHW)N-^^< 
V-f;U*. N-7x7^tyM/H, N-7x7f7y 
■OHk ^SV^-NArj Ar 2 (fflU Ar 

i~) , R, fcJ:tm 2 li**ffi^ UIL ##ifcjtliSI 



(2) 
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[«*iM i ] -»««aa(c, -sta ( i ) (ft i ) 
[fti] 




V mMMttdi*.9&co N - 7 * y f-7 v*4 £ 
U X 2 J4W4fcJl5ftB8W)N-*^/-f^«» S 
»££U*«<0N-7x/^fiM/^. »ft£fcl2: 

*l^tfON-7xy^r^-f;^ atwi-NAr, 

An £SL (fit. Ar, i5«fctfAr 2 iimttdt 

mmr y -/us , s> * v *iiaH»43fe«4sfeiBft«or ?^ 
*;i/**f!U Zj £J:t>'z 2 lirtJMFF. ad^-'vi 

[ w*3i 2 ] hr* ( i ) \x&mi$m 

mm?. 

imm] hkss ( i ) x-mtsti&it-smitt^-f 

i n *jS4 ] -stwiEfliiaK, § h iz , mm^-t 

[^J^f^KrlM] 

[0001] 
[00 02] 

»EL*?) tfrmZtltc CAppI. Phys. Lett. , 51 , 

913 (1987) ) . *wBHfe**m mmtmt^m 



*><aw>ffl«E-c\ «3t*«iirc*o. ^i^esm 

ft£^SS£8SW-S£ifc:J: , 3> S^ofe (Mi. 

{f, nfe) ff&x&m?hh. zcoxd 

[0003] lEJLaWJIKiWHi: L"C. 4, 4 ' - t'X 
CN-7x-7P-N- (3" -^f/l/7i-/l/) 7$ 
t'7x-/U£fflu|>£k#^$ii-C^I> On. 
J. AppI. Phys., 27 „ L269 (1988) ) „ £tz. 

Mti&w&t ix . muf. 9,9- ; jtjv*h- 2 , 

7-h'X (N, N-y7i-^75/) yiv^WyWS- 
ttCWitf, 9, 9-^^-2, 7-t**(N, N 
-y'7x-^7S7) 7;^U>D fcJflH4£i:*qi* 
SflT^* (WBPP5-2 54 7 3-9&*) . L*»Ut 

[0004] 

[0005] 

izm-otz, *5MBtt, 

a> -JtoWIBfc. -jfet ( 1 ) (ft 2 ) T^SfLSft 

^*tiWr< k d l «***4«fci!«5r< k 

[0006] 
Cft2] 




B^«i*imwN-7xy=¥-!f^;P«, S>l> 
v XiKii fctistsaw^N - 7x y f-T*M 
U x 2 fcMHl*fc(i5KHW)N-^'«y-fA«, S 

mt«i*m^N-7x7^^;«, mmtrm 

*»N-7iyf7^/« > ft-SV^ii-NAr! 
Ar 2 Sr«L (fflU A ri fcJ:^Ar 2 (±iBtt^{± 

*)\M*UL. Zj tJii^Zj /Nn^'yg 
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® -m ( i ) vmti&itikmz'k^-tzmtiK ietl 

( i ) T^tiMt^m^-ttmti\ m, 
mx% mm immmm^m^. 

* -assist. ^aAttiMJBSr^rrsmr 

[0007] 

-jft* ( 1 ) (^3 ) "e£S*i4fl:£fc£iJ*fir< 1 1 1 
4. 

[0008] 
[fc3] 




CsStt. X, (iam£/di*afi«N-/y/PAy^ 

u x 2 ja»*fcii5MHiW)N-^<y'>f a*, -a 
m£tdz%.wmcoN-7 xj^-wj urn, jmttzit 

&Wfc<nK-7*J1-7 t M)V&. *4W4-NAr, 
Ar 2 ZikL (fit, Ar, iUt>'Ar 2 JiS&ifcH: 

agtWJ-/^ *M^am££ii*Bm<077^ 

[0009] HRst ( 1 ) -C«3*l4fl:£MciJHT. 
X! i«fttfe!±*WicON-^^AV'f;^. am 

it. *sst i>t<{±, mmtix. mm. Any 

>Hrt\ JftfSiSc i~io <07/Wi«» &£R i~io 
cDTVl^^f^ J>§v^i^3RiS6— 1 0O7U-/l^ 

N-7xy^ty^;H, j>s^iN-7x/f- 
7>M/«T**v\ ilttUlt *agl, tL< 



)W4 Mm - 7 x /3ftf >M )UM. hl^HN-7 

^j^r'JAimx'h'o. mzmi<ii. *am»N 

Mt. *a»^N - 7 x/wy^ 
h h \ m^mm<r> n - 7 x y f-7 >M 5 . 

[ 0 0 1 0 ] Xj OB^£fi*a!^N-;^Ay'W 
a^^^{±*agl«N-7xydf-9-> ; -f;^ * 
S fcti*«ift4)N - 7 x 7 f-TSA-f AdEoA 

*Wt VXit. Mttt. N-*WW;«, 2-yf- 
N - 7) <VW /l/g , 3 -y f-^- N - \'VM 
/HL A-^)V-n-ij)V^/^)V&. 3-n-7*f- 
;1^-N-^;wnV-<;P*, 3-n-^dfi/;p-N-*;p 
Ay'W /US S 3 - n -tf^fVl'- N -inW4 
3-n-fy^-N-^Ay-f;^ 3, 

3-y b^^-N-^;PA*v^;Ni, 3-xh 
* >- - n - #;i^\*y-f 3 - -f y rctf** - n - 

* \V-f 3 - n - 7> >— N - i] )W <Y-i IV 
3-n-^^f-;^df^-N-*;l/AY-f;i,S, 3 
- n - r y7M"* - N - ij >W< V'A )Vm, 3 - 7 x - 
*-N-*WV-fAf, 3 - (4' -yf-/P7x- 

2-y^-N-7x7f-7y ; W;l^=5ri:"Sr#ff 

sifc^-cs*. -sst ( 1 ) x-mn&itizmzis^ 

X, x 2 ttl»4fctt*aBJW)N-^<y*>fA«, a 
^t/d±*afS«N-7x7Jf-9-^;«, ajt*?t(± 

*H«N-7x/f7yM/H, fe^V^i-NAr! 
Ar 2 (fit, Ar! fc«kt^Ar 2 J±H^ifc{±*iKi 

[ 0 0 1 1 ] X 2 f)lB»4fcl4*13jW)N-^'V>f 
a^4/t{45f^a»«0N-7x7^-9'v ! ^;^ a 

Ttt. Witf , X! cojMtcflfc LTWfcWIifcli* 

a«« n - n i» iv-i >vm. mm t tz\tmm<n n - 7 

[00 12] -NAr, Ar 2 ttSV^T, Arj fcit^ 

Ar 2 immixi*m?)7v-)u&imt. 7 
v-jumtit, mta. 7x-;n, i-yf-ium, r> 
h'j^mt'comm^m^m. mm. 7U)im, 

■t. Ar, feJ:tfAr 2 II, ff4L<li, *am. feL 

7*3*^ **v^iT'J-^*CJMHJl**:li 
^a^^ttrv^Tt J;v««*it6-2 o«M«^^ 

«sis*fc{iSi)aR38:3~2 o<?>wmmmimx'h 
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^ K3R»l~14<OTA^f*si, USS»l~14tf)7 
;l/ndf^ »5V^4R3)88:6~1 Ocory-A*t# 
agft* tzmSMZ tlX v t> J: V vBftSR 6 ~ 2 0 « 
jgCff* U<ti, i> 

r u -ivmxmmh * \, m&w&ts fix *g 

6 ~ 1 6 & . 

[0013]Ar, tiXtfArt O&ikMbLXtt.s M 

itf, 7i-;H, l-i-7^/1^ 2— i-y^Mt. 

a, 3-7y/HL 2-7y;HL 3-fi-;«, 2 
-f-x^;!/^. 2-**wj4^t. 2-f-rvy^ 
2-^yVf-rvy/p 

& 2-^yV-f 5^/>J;U36, 4-^f^7o:-/l/ 

3- ^f-;b7i-/^, 2-^f;i^7i^;H, 4 
-xf;l/7x-/H, 3-xf-/U7xX/i^ 2-xf- 
;l/7x-;H, 4-n-rnh';b7x^, 4-^V 
7nf;l'7x-;H, 2-4 V7°ntVl/7x-/l/S s 4 
-n-7f*7x-;H, 4 — f V7"f-;l/7xX;l/S. 
4-sec -7'f/l/7x-;«, 2 -sec -7fll-7x- 

4- tert-7f-;W7xX;l^, 3 -tert-7>/t^ 
7x-;«, 2-tert--7f-;U7xX/|^ 4-n-~* 
yf-;l/7xx;l/tt, 4-^/^fil-7x-^, 2- 
^ / Of;l'7x-/H < 4 -tert-^y-f;U7xX/P 

4- n-^y/P7x-;H, 4 - (2' -Xf-;P 
7'f-;l/) 7x-(H, 4-n-^7°f-;U7xX;|/g, 4 
-n-t?f;l/7x-/a, 4 - (2' -X-f/1/A.drv 

7x-iH, 4-tert-^2?f-;U7xX;l^, 4- 
n -f»7i-/H, 4 - n - Ffyil'7x-;H, 

4- n— fh7fy;P7x-/H, 4->-^n^.yf-;P 
7xX;lxg, 4-^^nA > dfi^;P7xX;l^, 4- 
(4' -^f^y?PMy/l/) 7x-i«, 4- 
(4' -tert-7 J }~fo*/'?u*<*i,)V) 7x-iH, 3 
-y7DMy/|/7x-iH, 2-^^OA.df-j/;P7 x 
x;« s 4-xf-^-l— *-7*;l<*, 6-n-7f-;l/ 
-2— *-7f7«, 2, 4-^f;>7x-;«, 2, 

5- y>f/l'7x-;H > 3, 4-y^f^7x-;l/ 
3, 5-y7f;P7x~/«. 2, 6-^f-;l^7 

x-/Ug s 2, 4-xXf-;I^7xX;|^, 2, 3, 5- 
b'Jy<f-;!/7xX;«, 2, 3, 6-h'J^f/l-7x- 
3, 4, 5-h«J>(f-;t/7xX;l/^ 2, 6-i>" 
xf-/P7xX/t^ 2, 5-yMV7n^7x-^ 

2, 6-yMV7'Wx-iH, 2, 4->-*-te 
rt-7>;k7xx;^ > 2, 5-y J -tert-7^7x 
4, 6-y-tert-7f-;l^-2-^^7xX 

5- tert-7^-2-^^7xX;l^ s 4- 
tert- 7f-;P- 2 , 6-y^f/l/7x x;Wg, 

[00 14] 4-^h^y7x-/H< 3-^h^>"7 



xX/!^ 2-^h^fy7x-/H, 4-xWy7x 
x;«, 3-xhdfi, 7x x;«, 2-Xh*^7xX 
Mb. 4-n-7U1f^fy7x-/l.i, 3-n-7af 
dfi/7xx;^ 4-'fV7a^y7x-;H > 2- 
V 7D*Tdf v7 x -/^ 4-n-7Ky7x-^ 
4—f V7>*x7xx;l^ 2-sec -7>^y- 
7I-/1/J, 4-n— ^yf-;l/^-dfi/7x-;^ s 4- 

y^yf-;^dj-^7xx/^ 
y7x-iH, 4-^^yf/W^y7x-/« N 2 
-^M^^f-JM-^r y7x-;U, 4-n-A.df^^- 
Jf>-7xX/l^, 2- (2' -Xf-^7'^) ^i^7 
xx/l^ 4-n-^7f;my7x-;«, 4-n 
-fyW J fy7xx;tf, 4 - n - Ft^/M"^^ 
xX>i^ 4-n-fh5fy;my7x-;H, 4 
-y7nMy;^y7x-/«, 2-^^0^>- 
M^y7x-)H, 2-*h*i/-l-* 77f-;t^ s 
4-*Y$:is-l-f7^)m. 4-n-7Hy-l 
— 77^S. 5-Xl-dfv— l-^7^;«, 6-^ 
h^f^-2— t7f-;P», 6-Xf^fy-2-t7f^ 
Ss 6-n-7>^i/-2-7-7f-/l/S. 6-n-A.de 
^^^-2-7-7^S. 7-^hdf^-2-^7 
7-n-7>dfx-2-7-7^;l/S, 2-^f- 
;l^-4-^ h^fy7xX;H, 2 -X*)V-5-X\>* 
y7i-i«, 3-^f-;U-5-^hdf^7xX;^ 

3- xf-;l/-5->< h^fx7xx;pa, 2-^J-^x- 

4- ^f*7xX/H, 3-^< h^f^-4-^f-;l^7x 

2, 4-Wh^y7x^«, 2, 5-5>* 
F^f/7x-;H, 2, 6-Whify7x-;H > 

3, 4-y>> hdfy-7x-;^, 3, 5-^h^f^7 
x^H, 3, 5-^*Xhdf^7xX;^ 3, 5-5> 
-n-7>dfi/7xX;l/S s 2-^< h^f^-4-Xbdf 
y7xx;H, 2-^h^i/-6-xhdf>-7xx;|/ 

3, 4, 5-F^hJfy7xx;H, 4-7xX 
*7x-;«, 3-7x^7x-;«, 2-7x~/k 
7x-lH, 4 - (4' -^f^7x^H 7x-/P 
4- (3' -^f/k7xX/H 7x-iH, 4- 

(4' -^hdf^7xx;l^) 7x-;«, 4- (4' - 
n-7>Jfy7i^)7x-/«, 2- (2' -X Y 
*x7xx/p) 7x-/H, 4- (4' -?nn7i- 
)V) 7x-;lxS. 3-^f;t/-4-7xX;l/7xX;l/ 
3-^b^y-4-7xX;k7xXiH, 

[00 15]4-7;Wn7xX/H s 3-7/M-D7 
i^/H, 2-7l^n7x-/H, 4-?nn7x- 
/Hk 3-y*nn7xX;^ x 2-7on7x-/H, 
4-7nt7x-;«, 2-70^7x^1, 4-7 
nn-l-t7f/H, 4-?nn-2-7~7f-/l^ 
6-7'n^-2-7-7f-;k» s 2, 3-y*7;^n7x 
x;l^3£ N 2, 4-y"7WD7xx;H 1 2, 5-~J? 
iW07x-;H, 2, 6-y'7W07xX;H, 
3, 4-y7/^n7x-;H, 3, 5-y'7WD7 



(5) 
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x~Jim, 2, 3-y?nn7i-;H s 2, 
do7i-;H, 2, 5-y7nn7!-;«, 3, 4 
-y7nD7i^;H, 3, 5-y?nn7i-;H, 
2, 5-y'7'u ; E7i-;H, 2, 4, 6-hU?no 
7x-Ai, 2, 4-y7nn-l-t7f/«. 1, 
6-x7nD-2-t7f;H, 2-7/M-D-4-.* 

f^7x-/H> 2-7/^0-5-^^71-;!/ 

a, 3-7/WD-2->f;P7x-;H. 3-7/M- 
n-4-^Wa-/«, 2-^f-;l— 4-7/l/^o 
7s-iU, 2-^^-5-7^07x^1, 3 
-^^-4-7/^07x^1. 2-^nn-4- 
^f/l-7x-/H, 2-7DO-5-^f/l/7x^/|/ 
a, 2-?no-6-;><f7l'7xX/pa, 2-^f-/P- 
3-?oo7x-/H, 2-^f/l/-4-?oo7x- 
3-^f*-4-?oo7x-/l-S, 2-?op 
-4, 6-y7f/l'7x-/H 1 2-y<h^y-4-7 
/Wn7x^H. 2-7/WD-4-^b^f-/7x- 
/ia, 2-7/^n-4-Xhify7x-/U, 2-7 
h^fi/7x-/l/S. 3-7^0-4- 
Xf^y7*x;ua, 3-^OD-4-^ Y^l/yx- 
)Vm. 2-^h^fy-5-?nD7x-/« > 3-^h 
^y-6-:?nn7xX/Pa, 5-?oo-2, 4-y' 
* h*y7xX^a&£"£#tf^fc#T^I>*\ Ztl 

[0016] ( 1 ) •vmZtl&fcllflMZ&^X. 

r : fcj:^R 2 nmw^. mm. mtrzam^r 
;i^/wa, w^fd»ii«r | j-/n. hhw&n 

a, fo&\mmm~~i 6vw.M£tdt*mnTy 
/M^afcuu zmtKii, TksKn^ mmi 

7~i 2<nwmztzi±mm<n77)i*!vmm« w 
izmKiz, Ri &£i>'r z izmm-8cr)mm. 

[0 0 17]$, Ri fc<kV'R 2 tf>H8Si*fcH:*S8fcO 
TUWt-^ft^jtLTSi, Mitt* Ar, fc«fctfA 
r 2 tf) ftftMt LT Wfc«g|j* fctt*{BSOT 'J -/P 
4. Ri *$J:tfR 2 (OHM, -ft 

mtd±im<7)7iu*mnmmt t-ai, mitt. 

^>vm. xf-zl^a, n-7 I otVUa, 4 77"n£7U 
a, n-7f-/ia, --fVy^/t/S. sec -7^/Pa, te 

rt-7>/i/a, n-^yf-zi/S, '(y^yf/Pi, 
^yf/H, tert-^y^a, y?o^y^7Pa, n 
-^y/Wa, 2 -xf-;P7f-;P*, 3, 3-^f-/W 



2-x-^/t"M^;Hi, n-Zz/H. n-f» 
a, n-Ffy/H. n-f h7fy/H, n— •Mf-ij- 

[0018] 4fc, Ri tij:im 2 <7)Sfit£«i*Wt 

<r)7y)V*)vme>mkmt LTi±, ^yyvi/ 

a. 7x7>f/H, a-^f-Zl^sy^S, a, a-y" 
^f/Kyy/H, 1 -■ f7f-/kM^/l^a, 2— f7f- 
)V*1-)V&, 7;U7U;P*, 2-^f/Kyy/H. 3 

-^f/Kyy/H, 4-.xf-/i^yy'/ia, 4-xf- 

/Kyy/H. 4--Y V7°ohVKyy/^, 4-tert 
-7f/Kyy/H, 4-n-A.dfy;lx<yy7ia, 4 
-/x;Kyy>a, 3, 4-y^f/Kyy;H 1 3 

h^y^yy'/i/a, 4-;*i-3-y'<.yy>a, 4- 
xh^y<yyvus, 4-n-7*hdf y^yyvta, 4 
-n-^f y/kt^y^yy'/wa, 4-/^/Wy< 
yy'/ta, 4-7/^D<yyv^, 3-7/M-n<y 
y'/i/S, 2-?Dn<yyaa, 4-7on\yy/H 
&i:'»77/^/«&fc'£#(f 4 d fc**7S» iix 

[ 0 0 1 9 ] z, fcivz 2 Ao^yffi 
KM, iHt*&ttl*tt«07/Wf/Wk IttfL %m 

mmmr^^m, hi^\immttzitmm<n 

*4V^i«|»4~2 0«)WI4fcJ4*Wl«)T 
U-zl/aSrHU iD*F4U<«. **Mi\ Jsnyy 

a. ft*v^4H8Bfc6-l 20K&afc«*iB&97'J 
-rt^fcflU HOff£L<fi, miM.?X'$>&. 
[0020] Z, fcilXZj cOJtiu #«afc{4BSl 
#^7/l/*^a«jlMlfcLTfi, MiJf, Ri *3j:t>" 

df/^M^Sifc**^*. *Jt, Zj fciV'Zj 

itf, Ar, £±t>'Ar 2 UT^ffJt««4 
^i4*S««7 U -M&mrth Z b tfX'Z h . 
[ 0 0 2 1 ] z, *j«tt^z s WNo^'yji^ . EM, ^ 
te^^ii^cor^n^yacoftftMt LTi±, Wi 

7 7llf, S*^, m^^fc'^Nnyyji 
^, Mi.tr, *{-*y*, xh^ya, n-rn^y 
a, -fyrn^ya, n-7>^ya, 4V7>^y 
a. sec -7h^ya, n-^yf-zM-^ya, -f 
y^jf^ya, ^^yf-/^^ya, y^n^y^- 
yt-^ya, n-A.dfy;ujr=3fya, 2-xf-;i/7h^ 
ya, 3, 3-y^f-^7h^ya, y^n^y;^ 
^ya, n-'s.r^/i/^ya, y?D^y/wf^ 
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i^m, n -Xt+m*^ 2 -x?-/t^f ^ [0022] *5HHfcfli*HR3S ( 1 ) T^ft!.^ 
-MtfyW^yS^fc'fOT^a^ySJKfS-: v\ 
#^ 

1. 7- ( N ' -#/k>\*y*'f/l') — N, N-y7i~ll-9H-7/^l/ 

2-7SV 

2. 7- (N' -tf/kKV'f/U) -N-7x-;P-N- (4* -*f-/W7 

-9-^f-;l/-9H-7;^by-2-TSy 

3. 7- (N' -ii)V><.V'A)V) — N, N-v7x-7L— 9, 
/P- 9 H - 7;M" 1/ 2 - 7 5 > 

4. 7- ( N ' -N--7x-;k-N- (3' -.X-f/i/7 

-9, 9-^^-9H-77^1yy-2-7Sy 

5. 7- ( N ' -i])V)<?f4)V) -N-7x-;k-N- (4' -*j-)U7 
x~;U) -9, 9->-^f-;i/-9H-7;^i--y-2-75y 

6. 7- ( N' -#/t^Af/l/) -N-7x-*-N- (4' -Xf-/P7 

x-/H -9, 9-^f-^-9H-7/M-wy-2-7S:x 

7. 7- (N' -tf/l^Af/l,) _ N - 7x -^-N- (4' -tert-7* 
W7i^H -9, 9-'J^^)V~9\\-7)V^\yy-2~7^y 

8. 7- (N' -^/l/Ay'-fA-) -N-7x^-N- (3' , 4' -y>' 

-9, 9-y-'^f-;i/-9H-7;^l/y-2-75 

y 

9. 7- (N' -#;WN'V-"f;U) -N-7x-^-N- (3' , 5' 

^Wi^) - 9, 9-y^f^-9H-7;M-l/>"--2-7S 
y 

10. 7- (N' -tf/l^Af/l') -N, N-S/(3' -^Wx-*) 
-9, 9-y7f^-9H-7Wl/y-2-7$y 

11. 7 - (N' -#/l^Af/!^) -N, N-v(4' -^f*7i-*) 
-9, 9-y^f;H9H-7;^l/y-2-75y 

12. 7- (N' -j})VW4)V) -N, N-^'(4' -I»7iZ;H 
-9, 9-i/^f^-9H-7;Wl/y-2-7Sy 

13. 7- (N' -tf/l^Af/lO -N-7i-*-N- ( 3' -^h^ 
7x-;U) -9, 9-y^fyl/-9H-7;Wl/y-2-7S>' 

14. 7- (N' -tiMWiV) -N-7x^-N- (4' -X h^v 
7x-;H -9, 9-^f-;k-9H-7;^i^>--2-75y 

1 5. 7- (N' -tUVWMV) -N-7i-/HN- (4' -Jih^i" 

7x-;H -9, 9-^^-;ix-9H-7;i/5ri/y-2-7S>- 

16. 7- (N' -N-7x-;P-N- (4' -n-7b 
^y7s.~)V) -9, 9-^^-;l/-9H-7;^L-y-2-75y 

17. 7- (N' -tllVl^/AlV) -N, N-v f (4' -^h^fy7x-/l/ 
) -9, 9-y7f^-9H-7;^l/y-2-7Sy 

[00 23] 

18. 7- (N' -^Ay^) -N- (3' -/W7x^) -N- 
(4" -^h^fy7xZ;H - 9, 9-y7W-9H-7Wl/y 
-2-75>- 

19. 7- ( N' -ij^/M^) — N — (4' -^f/l/7x-/H -N- 
(4" -^h^y7x-/W -9, 9-^^-;P-9H-7;^l^y 
-2~7$> 
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20. 7- ( N' -i])V>^r-i)V) -N-7x-;P-N- (3' -7/k*n 

7i-;H -9, 9-^^;w-9H-7;^u-y-2-T5>' 

2 1. 7 — ( N' -HMWlV) -N-71-^-N- (4' -^nD7 

x-/H -9, 9-^^-9H-7;^py-2-T5y 
2 2. 7- ( N' —ti)V)<.VA)V) -N-7x^-N- (4' -7x^ 

7i-;H -9, 9- i J**iv-9H-?)V*\o>-2-T§> 

2 3. 7- (N' -*i)W4)V) -N-7x-;HN- (1' —?-7f-/P 
)-9, 9-^f-;l^-9H-7;l/^Vy-2-TSy 

24. 7- (N' -N-7xZ^-N- (2' — t7f-/l- 

)-9, 9~^f-^-9H-7;^l/>--2-TSy 

2 5. 7- (N' -jjfMWA,) -N- (4' -^f^7i^H -N- 
(2" —fyj-iv) -9, 9-^f-;l/-9H-7;^lx-y-2-T 

2 6. 7- (N' -#;l/A*yM/l') -N-7x-;l/-N- (2' -71W 

-9, 9-^f-;i/-9H-7;^l^y-2-7S> 

2 7. 7- ( N ' -tf/WN'V'f/l') -N-7x-*-N- (2' -f-X~;P 

) -9, 9-^f-;u-9H-7;^ix-y-2-rsy 

28. 7- ( N' -tf/PAy^) -N, N-y'7x-/l'-4-7Wn- 
9, 9-^f-;U-9H-7;^^y-2-TS>- 

2 9. 7- (N" -tf/l^V-f/H -N, N-y'7x^-3-^h^y- 

9, 9-^f-;l/-9H-7;^l/y-2-T5>- 

3 0. 7- (N* -iDVWDV) -N, N-y'7i^-4-7x-/k 

9, 9-i/'^f-;l/-9H-7;^l/y-2-75y 
3 1. 7- (3' -^f-^-N' -^;PAV^;l/) -N, N-y7x-/P- 

9, 9-^f-;I^-9H-7;^l^>-2-TSy 
3 2. 7- (3' -^h^fv— N' -tl)V)^r^)V) -N, N-y'7x-/|/ 

-9, 9-y^f/l-9H-7;WWy-2-TSy 
3 3. 7- (3' -?nn-N' -^A'yM /U) -N, N-y'7x-/|/- 

9, 9-^^-9H-7;^^y-2-T5>- 
34. 2, 7-^' (N-^?;l/A'yM;l,.) -9, 9-x^^-9H-7;^ 

\sV 

3 5. 7- ( N' -7x7^^M;U) -N, N-y7x-/K9, 9-^' 

^f-;i/-9H-7;^u-y-2-r$ y 

3 6. 7- (N' -7xm^;W -N, N-x' (4" -^Wx- 

^) -9, 9-^^;ix-9H-7;^yy-2-rsy 

37. 2, 7-y(N-7x/JftyMiK -9, 9 - i^/P- 9 H-7 

38. 7- ( N ' -7x7f7y^H -N, N-y"7x-^-9, 9~>>' 
^^-9H-7/^Wy-2-T$y 

39. 7- (N' -7x7f7y-f/l-) -N-7x-;HN- (3' 
)V7x.-)V) -9, 9-y'^f-;i/-9H-7;^i/y-2-T5y 

40. 7- (N' -7x7f-TyM;l^) -N-7x-^-N- (4' -.Xf- 
/P7x-/H -9, 9-y7f^-9H-7WI/y-2-7Sy 

4 1. 7- (N' -7xJ1~T : J4)V) — N , N-y' (4' -^f/t/7x- 

40 -9, 9-^f-/P- 9H-7/l^jJ-Wy-2-T5>' 
4 2. 7- (N" -7xyf7y-f/H -N-7xZ;HN- (4' -.X h 
=*i-7x-;H -9, 9- ; J^)V-9\{-y)V^]yy-2-T^y 

43. 7- ( N ' -7x/f-TiM/H -N-7x-;l/-N- (2' — 7^7 

f-;P)-9, 9-^f-;P-9H-7;P^-yy-2-rsy 

44. 2, 7-y (N-7x/f-T^^) ~9, 9 -^f-JU- 9 H-7 
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4 5. 7- ( N' -#)WW)\s) — N, N-y7x-;l^-9, 9-^Xf- 

)U-9H-7)l/%Uy-2-T$.> 
4 6. 7- ( N' -N-7I-/I/-N- (4' -*^7 

x^;U) -9, 9-xXf-^-9H-7;^ky-2-TSy 
4 7. 7- ( N ' -^/WN'V-^^) -N, N-v*(4' -^f;l^7x-/H 

-9, 9-yXf;l-9H-7/Wl/y-2-r*y 
4 8. 7- (N* -tf/l^V-f/l') -N-7i-^-N- (3' -^hdfi-' 

7i-/H -9, 9- t Jx.j~)\>-9\l-7>V-%Vy-2-T$y 

4 9. 7- ( N' -^Ay-f/l') — N, N-y'7i^-4-^fll-9 

, 9-x'xf-;i/-9H-7;pjj-vy-2-r$y 

5 0. 7- ( N ' -aA^Z-rrtO -N, N-y7i-^-9-f V7*nK 

>\s-9H-7)\s$Uy-2-T$.y 
5 1. 7- ( N ' -N, N-y'7i-;P-9, 9-jy-n 

- 7 n tVl/ - 9 H - y - 2 - 7* $ y 

5 2. 7- (N" -ibMWfr) -N-7i-;l/-N- (4' 

i-;H -9, 9- t J-n-7"n&l>-9H-7/\,$-l>y-2-7$. 

y 

53. 7- (N' -ijMWfr) -N-7X-/HN- (4' h^-v 

7x-*) -9, 9-v-n-7ntr^-9H-7;^U-y-2-T 

54. 2, 7- ; J (N-^;W\'V-f/l^) -9, 9-y'-n-7ne;H9H 
-7;^u> 

55. 2, 7-y (N-7x/^ftyM^) -9, 9-y-n-7nf;P- 
9H-7 /kti-y 

5 6. 7- (N' -^;W>'V-f^) — N , N-y'7x^-9, 9-^-n 
-7'fiK9H-7^l/y-2-7Sy 

5 7. 7- ( N ' -tfyk/s'V-O!') -N, N-x(4' -t+lV? *—)V) 

-9, 9-y-n-7f;L--9H-7iWl/y-2-7iy 

58. 2, 7-S/(N' -^/l/AV^/l/) -9, 9-y-n-7f/P-9H 

-7/wjj-wy 

59. 7- ( N' -^WnV^) -N-7x-*-N- (4' -X 
7xZ/H -9, 9-y-n-^yf^-9H-7/Wl/y-2-7 

60. 7- (N' -7x.S**)ri/4)V) -N-7x-/P-N- (3' h 
*^7xx/i,) -9, 9-> ; -n-^y^-9H-7;^py-2 
-TS> 

6 1. 7- (N' -N. N-y>'(4" -^bJfy7x-/l/ 

) -9, 9-S;-n-^yf-^-9H-7;M-l'>'-2-75>' 
62. 2, 7-x(N' -^/-f*) - 9, 9->>'-n-^yf-^-9 
H-7)V*Vy 

6 3. 7- (N' -^;Py\*V'f;P) -N, N- 1 j7x-)ls-9, 9- : J-n 

-A.df^-9H-7;^i^y-2-rsy 

64. 7- ( N' -^yUA'V^/l') -N, N-^(4' -^f;l/7x-/l/) 
-9, 9-y-n-^y;l--9H-7;Wl/y-2-7Sy 

6 5. 7- (N' — N, N-y7x-/l/~9-y?nM 

y/|/-9H-7iWyy-2-7Sy 

66. 7 — ( N ' -^;Wn'V^;U) -N. N-y7x^-9, 9-^-n 
-%9 J f-)V-91A-7i\s%]/y-2-7$y 
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6 7. 7- (N' -7x/^ty-f/l') -N, N-^'(4' -^f/l/7x- 

-9, 9-y-n-^m-9H-7/WP>'-2-7Sy 
68. 7- (N' -#/W\'V-f/H — N, N-i;7i-/H9-^f^-9 

-xf^-9H-7;^i/y-2-75y 

6 9. 7- ( N ' -^Wn'V^) — N, N-y7x~/l/-9-^f/l--9 

-n-7nhX-9H-7^1/y-2-7Sy 

7 0. 7- (NT -7i7f7y^/H — N , N-y'7x-/l/-9-^f/l/ 

- 9 — n — 7°n tf;u— 9 H - yiv^v y — 2 — 7 5 y 

7 1. 7- (N' -filWty 4 )V) — N, N-v7x-;l^-9-Xf-^-9 

- n 9 H-7 Wl/V- 2 -75 ^ 

7 2. 7- <N' -/y/l^Af^) — N , N-y*7i-ll/-9-xf;l/-9 
-y?n\Jfy;l-9H-7Wl/y-2-7Sy 

[00253 

7 3. 7- ( n' -^;PA'y*-f;i/) -n, N-i/^x-^-g-^y^- 

9H-7WUy-2-7$y 
74. 7 — ( N ' —hiWAfb) — N, N-y'7i~/H9, 9-yXy 

y;I/-9H-7Wl/y-2-7S> 
7 5. 7- ( N ' -tilVW4)l>) -N, N-y'7i-/l^-9, 9-x (4 

' -9H-7/Wi/y-2-7Sy 

7 6. 7 — ( N ' —ijM^f^iV) -N, N-y'7x-/H9, 9~ : J(4 

■ -*V*i"<>yi?>l<) -9H-7fr*\/>-2-T$> 

77. 7- ( N ' -^AyW/n -N-7i-^-N- (4' -^f-^7 

-9, 9-yXyy';l--9H-7/Wl/y-2-7Sy 

78. 7- ( N' -ii)VJ^/4)V) — N, N-^(4' -X*f-)V7 
-9, 9- i JKy i J)V-9U-y)V^Vy-2-T^> 

79. 7- ( N ' -^;l/AVM;W) -N-7i-;l/-N- (4' -^J^v 
7i-/H -9, 9 - yXy y>- 9 H - 7 W l/y- 2 - 7 5 y 

80. 7- ( N' -i])Vi<-V'A)V) -N-7x-/l/-N- (4' -7x-/l/ 
7x-;lx) -9, 9-yXyy^-9H-7Wl^y-2-7SV 

8 1. 7- ( N ' -^^A'VM/k) -N-7x-*-N- (2' --T7f-/L- 

) - 9, 9-yXyy;k-9H-7/Wl/y-2-75y 
82. 7- ( N ' -7xy«yM;H -N-7x-;P-N- (4' 

^7x-;H - 9, 9-y^y>-9H-7;Wl/y-2-7Sy 

8 3. 7 - (N' -7 xJi~T'J4)V) -N, N-S> (4" -^f/1^7x- 

;H -9, 9-j><.y^-9H-7^;ti/y-2-7$y- 

84. 2, 7-v (N-^/l-A'V'^^) -9, 9-yXyyi!/-9H-7;l- 

85. 2, 7-^ (N-tf/l^Af/P) -9, 9-^(4' -^f;Kyy 

-9H-7/Wi/y 

86. 2- (N-#/l^\-y-r^) -7- ( N ' -7x7f7y-f;H -9, 
9-yXyy/l'-9H-7Wy 

87. 7- ( N ' -it)VW4)V) — N, N-y7x-/P-9-^f;H9 

-<yy^-9H-7;Wi/y-2-7Sy 

88. 7- ( N ' -7x7Wy^H -N, N-y'7x-/P-9 -Xf-/P 

-9-<yj>';i—9H-7;^i/y-2-rsy 

[0026] 

89. 7- (N' -^;WN'V*^f;U) -N, N-^'7x-;p-9, 9-y'7x 

9H-7)U*U>- 2 -75 y 

9 0. 7- (NT -yfr/l^Af^) -N-7x-;|/-N- (4' -^f-^7 

x-;k) -9, 9-y'7xx;l/-9H-7/^yy-2-7Sy 
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7- ( N ' -i})V)^/4)V) — N, N-^'(4' -^fiP7i-;H 

-9, 9-x7x-*-9H-7/^y-2-7Sy 

7 — ( N ' -^;w\"y^;i^) -N-7x-;U-N- (3" -^f-;i/7 

x-/I^) -9, 9-y (4"-^f;1^7x-W -9H-7lWl/y 

7 - (N' -#;W\"Af;i') -N-7x-;i/~N- (3' -x^hivj 

*-)V) -9, 9-i? {4" -XY*i/7^-!l) -9H-7/WI/ 

7- (N' -7i7Wy^H — N , N-v (4' -^f-/P7x- 

-9, 9-y7i^-9H-7^l-y-2-rSy 
7- (N' -7i/f7y'^M -N, N-y7i-;H9, 9- : J 
7i^-9H-7Wl/y-2-7iy 

2, 7-^*(N' -^;^N'VM;l/) -9, 9-^(4' -^Wi 

-9H-7MI// 
2- (N-*;l/AVW;k) -7- (N' -7i/W^/H -9, 
9-^7x-^-9H-7;WI/> 

2- (N-7i/W^^) -7- ( N' -7x7f7yM;« - 
9, 9-y'7 I -/l-9H-7iWl^y 

7- (N' -^^N'V^/L-) -N-7x-;P-N- (4' -X+/\,y 
i-;H - 9-^f^-9-7x-;l/-9H-7iWyy-2-7i 



ioo. 7- (N" -tf/PAy-f/w) 

-7x-/^-9H-7Wl/ 
[0027]$, HRrt ( 1 ) ■C*S*l*'ffc£*tt. * 
g #&tt<?3*ft t J: 0 WW Sit * S T * -5 . -ttth 
*>s Wilis 2, 7-&\a?S-7)V*l'>fflm (M 
2, 7— >*3-h*-9, 9-y*7/W-9H- 

yjutuy) tXj {^J (flitf, #/i-Ay'-/k 7x 
y^^y) fcJijJBtSiiS-jRa (2-a) at 
4)X'mtihtt&mt. x 2 -fM (Witr. w*/ 

-/k ^im^fcUHN-Ar, Arj ) fc, 
»L^%«#4TT'SJ£ ( ^WRJE ) S-frS i fc fc 
J; OSJStS^fc 2, 7-yAn^-V 
^M^VSE** (0|;c.tf, 2, 7-i>'3-F-9, 9 
-y7/W-9H-7WUy) i:X 2 itM (Ml 
tf, #/t-AV-/k ^xy^M^'VifcttHN-Ar, 
Ar 2 ) tiiJSJtS^lS-fifc* (2-B) (€4)1? 

*&h.*fc-&*i:, x, -ftSffl (0H.HT, ^Ay-/k 
y^JE ) 3 & ; fc K J; 9 £ t 5 . 

[00 28] 
[1L4] 



— N , N-5y'7x-;P-9-x^;l/-9 

y-2-rsy 

.Y 




Ri R2 




(2-A) 



(2-B) 



R 2 s Zj fcitfZj ( 1 ) fcH&Sttl&S 

•f) 

[0029] *««*j^3!HSi, 31$. -*J*)«ffilSI 
"CSS. M;t«\ %3CJi{=ffiffl-t«.ft^fiJOjE?LiiA» 

mmmmmt^m. mmifimmmmtt: 
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(-mmcomT) <Dm®.bi-&zbi>x'Z&. ttz, je 
jl&xmwm. m^mxmmmtixts&mmtiz'ti 

m&xm&maxxfn^xmm^. mm<oJi 

[0030] ^wm^mm^mm^zh^x. -hr 
5$ ( i ) x-mtiMt-ZMte. iBi&xm&mtmt 
/a x ztmtK. iTLaAift 

m&ftlizm^zttfi; 9#t U\ *56WO«Wt» 
JBHmcfcvvctt, HRs« ( l ) f^StiS-f^ft 
tt, «re<gfflLTiJ:<. *4W±»»flHBUT«>«J: 

[oo3i3 xmamtoXftrnTmiiLb ix 

ii, #tBR^t6 , Mia. ( a ) US/ 

(Hi ) . (b) Wsm/^mxmmm/mm/mm 
mm^ (@2 ) , < c ) mm/ftm/m^&xmmm 
/mm* ( n 3 ) . ( d ) ^m/%m/mmm 

? (H4) %ZZWflz.biPC*l. 

ifc*?a^ai*ti&«^^w*^'tib.& <e> 

&A«fiM*/HffiiSIFP ( 0 5 ) b -ti Z b i> X** I . 
(D) M^Sti^k B3fo£#£-JlJE8gT'- 

f?R(f. (F) Efl&AfSw*l£»\ IB&fcftfcJ: 
l>WaA»jM*&a-^S*^-«^®T'-*f^mfii 

iat&j* s-itfcistf)*? (16). ( g ) jEii&xmm 
ma x x/^m^m^^tz-mmmT-mmm 

ftlizmmttmetitf- (07) , (H) SBfofcfrfcJ: 

raWSS^S^)^ (08) 

[0032] *3»*f!«|f?BfeS^ii. £il£<0* 

*c, ]E?uiA«isi. mm, %=?&xwm*wm 
mitz y )tz>zbtfx'%&, ttz, ^fiwaosf 

Ktswc. IE?iaA$tSlk?BftIkOfl3i;:. jBLSA 

h ms&#0&&m t tzM/a x vmmb m 
^mxmmbormz, mmbm^xmrn^co 
u&mmn zbhx%&, xnm u 
m^mmt. ( a > mmT. ( b > a*p, ( e ) 

, ( F ) £*7*jfcti ( G ) s*^ -c* o , $ 
Kff4U<{4. (A) I*?, (B)S*?*fcJ± 

(g) mtf-x-bh. 

[0033] ^mmmmmm^b ixa. mi 

if. (01 ) (A) »ffi/iE?l&A*lx*JB/$&fc 

(Hl)fc*JWt, lii««. 2i3Hffi. 3H0EILSEA 



[0034] *«ffl<o*WWH63iaWi, MSI 

i-« hcox°m^tf. mm%^i¥mmx-h&zbt>m 

(Mxif. ;K'JxXf;K JK'Jrt-#*-K #UXA- 
^Ux^yjSrirtfD^-h) . ¥MWTyX1-'y7i'- 

/H-£><rki>T'#i>. 

[0035] Rg2 1 lxi±. mmmmmcoxz u 
^5S^>a, /<t5^A, ?y/xfy. iKtffl, Kft 

SIS. I TO (4 VWK ■n-<V- Ji**rA K ) , >K 
U 7 x y . j|f u to-;^ fc' SrWf* £ k * 5 T'# 

;tLA><o«®»®{i. mkvmixhx<. hh 
\-<&m.\mLx%>x^> mmii, ztih#ymmn 

s. mmnmii. &m&v&mmwMzhxt 

tf^-miZ* 5-1 0 0 0nmgg. t fc l 9»tL<{i. 
1 0~5 0 0nmgJKtlft^-4. 
[0036] IEfLJ±Afa1iI13{i:. BWfc6»fe<03BFL (* 
-^) waAt«Kct*«B, *}J:VaAS*i)tJETL 

mmmm:m-%it-&®*'Smz>mx%h. m 
ii&xmmmi, -wc^ ( i ) TrntLHt^smv 1 
/ttdm^m&xmmmm^t-t^it^m mi 

*, h y r u -;pt s ^-^^V-;HS^*. 

n - h-;l/^;l^A'V-;H^#:^ f ) < k *> 1 S 
fflv^»JS't6 it Hs iEfLaAiljIlilg^ 

3rt-*fc£ftHu #at-ffiffl lt {> i < . h h v mmm 
mmbxLxu. ^m^mnmm^z^x 

if. iERaXIBJMiKHHsS ( 1 ) X-mti&fc&ki 
^LX^&Zbmi&l^\ 

[0037] ^Mz^xm^&m<ojE?tiixmm^ 
mi^-fhit^mbi-xn. bV7v-ii<Ti>mm{k 

(Milt. 4,4' -h'7. CN-7x~;W-N- (4" 

-^Ws-;H rsy] t'7x-;k 4, 4' -t' 
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X(N-7x-/l/-N- (3" -*+j\s7x.—)V) 75 
7D b'7i-;K 4,4' -b'7. CN-7x~;l/"N- 
(3" -7 hdfx7x-;P) 757) t'7x-/K 4, 
4' -t'X(N-7x-;l/-N- (1" —f7*h)V)T 
5 7) b*7xX/k 3,3' -^f-;l/-4, 4' -h* 
X CN-7x-;I/-N- (3" -*W7x-)V) 75 

/) t'7i-;k l, i-b'xC4' -( n, 

(4" -7?7l-7xX;l/) 7 5 7] 7x-^) >-7n^ 
%-f>.9, 1 O-b'X CN- (4' -^f/k7x- 
;P) -N- (4" -n-7>/l'7x-/I') 757) 7x 
-fyhU-y, 3, 8-b"X(N, N-y'7x-;PTS 
7) -6-7x-/l-7xtyh l JyX 4-7f-;l/- 
N, N-b'XC4" , 4"'-b'X[ N" , N ' -«/ (4 
-^f;I^7x-/H 757) b*7x-^-4' -4;l7) 
T-V>. N, N' -b'7. C4~ (y7x-^75 7) 
7x-;U] -N, N' -^*7x-^-l, 3-V7S7 
^y-(£> % N, N' -b"^C4 - (y'7x-;l/7Sy) 
7x-W -N, N' -y7x^-l, 4-^757 
5, 5" -b'X C4- (b*7.( 4-7f-/l^7 
x-;W 757) 7x-;H -2, 2' : 5' , 2" - 
^f^7x>, 1, 3, 5-hUX (v*7x-;P7S 
7 ) <yb>. 4 . 4 ' , 4 " - h ( N -^;1/A'y" 
U^) hU7x-^75y, 4, 4' , 4" -HJX 

CN- (3"'-7f-;l/7x-;l/) -N-7x-;U-7S 
7) MJ7x-^73>\ 1, 3, 5-HJ7 (4' - 
y'7x-;l/7S77x^) 7 xX/l/7 5 7 ] <7b'y 
ftif) , JK'Jf-3i-7xyfcJ:t/ f ^<0SS»*. ,-K'J-N- 
tr^a/l^-JHHSWWJ: U\ 

{ 1 ) •CSl§fLSft#!ftfcfl!sojEfLaA«iS«l6S:^ 
l>-fb&!ftj£«ffl-f iETLiiAliiiSJl+tiSfeS- 
«W ( 1 ) T'Ji3*i£-fc-£*<9»iJ£{i. Iff* t<(i. 
0. lfiftmt, «fc«5»4K(±. 0. 1-99. 9 
§A>KilF*b<W\ l-9 9iS%g«. 
1fC#4l,<ii, 5~9 5*M%gSt:ilM8-tS. 

[0038] jE?LfcJ:l/^FW&AflSflk 

atiii, ( i ) x-mfihit^maxxf/ttzii 
wrfflomzttttt&to mm. 77 u Y>wm 

;l/7V7, 77F5b>\ f h^Vs b»\ ^Ul/ 
7, 7Db7\ T^X^l^V, 3D77> f h77x- 

^y^n^yj'yxy, ^.y77x-;L-^7a^77i ;: 

iy, 9, 1 0-^7x-;l/77h9b7, 9, 10- 
t7(7x-/l/Xfz;W T7h5b7, 1, 4-b'T. 
(9' -JLj-—}V7>\'7-t—)V) 4, 4' 

-b'X (9" -xf--;l/T7h5b-;l/) b'7x^ 

b#"CZ&) , CWitf, HJ* (8-* 



71/77-M 7^5 --7i=.. b'7 (10-^7V"(h) 
df7U75-h) ^'J'JW, 2- (2' -bh'ndfv 
7x-;W ^yV^df^V-^wffiiSJa. 2 - (2' - 
b H ndf 5^7 x ) OVj-TV '-/K^ffiifig, 4 - 
t F odf 7 7 U S> y 0>3BWL 3-bFn*v-77# 
:y<7)St8ig. 5 - b F ndf j^7 7 tfy^K U U 
5-bFodfiy77*'7«7;1^5-'7AS] . 7f7K 
ygt*tt Cfflifcf. 1. 1. 4, 4-fh57x-;H 
1, 3-7*^^X>- s 4, 4' -b'X(2, 2-y7x 

ryUfryp) t'7x-;W , ?-?\)ymm tMilf. 
7~?y>l N 7VU76. 7V»jy7 s 7VU730. 
7VU710 6, 7VU713 8. 7VU715 1. 7 
-7U7152, 7VU7153. 7-7U7307, 7V 
U731 U 7-?U7314. 7Vjy334, 7*7 'J 
>-338. 7VU7343, 7VU7500] , b°57 
mtiktWltt. DCM1, DCM2) . *w/>n 

- N - bX;^;^N'V"-^fc ±tf -eoPSft, sKU 
7x^iy'^«, dfj7x-uy*JJ:lX*«IS 
«f)c. *°U7;^^>fcJ;t/'^(7)iS3i*. ^U7x-V 

ytiXVZommik, !K'J^-7xxuyt*^i/yfcj; 
^•t^SH»ft. ^'j7"7f-l^7b"-lyyfej;V-e-c0li# 
^'jf-xxu-yb~ly7fcJ;V'^|^#:=5ri:') Sr 

[0039] *»W)«11«!H«iaf?(=*JV^Ttt» ft 

ftSKHRjs; ( i ) x-mtiut^mz^Lx^zz 
ttm-£U\ ( i ) •v&ztihtt&fotwrm. 

SHR* ( 1 ) 1?«3*l*'ft;-6*«W^4. »*t< 

a, o. 001-99. 999mm%m^{zmmtt. 
[0040] Jfwmz&^xm^m<n%fflm*-%t 

ma* j off* u>. mm. j. a pp i. Ph ys ., 65 ? 36 

10 (1989) . ^IB¥5 - 2 14 3 3 2^8fcE»0J: 
7fc. ^Jl^^xh^^ftfc^Xh^ii (H-^y 
h) fci9»JS-f*ii:i>f§S. HRs^ ( 1 ) -c^s 

btfx'% . s ^Knyx F^tifc bxmtm*m$Lt 

%ZbhX*%h. HR3« ( i ) "CaSiiiflte**. * 

v\ ^wif^ hr* ( i ) x-mnhit-smzttL 
x. mmmmtt^Mt-zm*. o. ooimo 
mm%m%. mi<it. £*)tt±t<it, o. 1—2 
ofi*%SiKffiffl-ri»„ hrs ( 1 ) x-m^tLiit^m 
b&m&mjTmit-smbbxte. mm%.tzi> 
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y-ty^ f^>\ ^yi^y, yy-fey, r^v-yi-y. 

7i-ll/y^n^yi , yl/', 9, 10-y'7x-^7 
yf5^X 9, 10-t'X(7x-/l^xf^;H 7> 
]-5-te>\ 1, 4-tX(9' -x.^VTyVyt- 
IV) Ky^£y^ A, A' -t'X (9" -Xf"/P7yh 
t'7i^l:tf(f^l:«IS. 35 

[0041] -fifeS ( 1 ) -C*S*lSfc£ftl*\ y"X b 

^mm&mm^MLx. ( 1 ) 

i?4L<kt 0. 001-40*g%g 
«t'3if*L<{±. 0. l~2 0Sfi%g£ffiffl1- 

s. -jus ( i ) T^sii*ft^!ftfc«fffl-ri»*tt* 
mmmtixn. wdfijet*fc<o-«i*v^ s n 

8 - * y U J y - h IE<i^ £ W> SBfett* S7/U 
*S*fc WAtf. HSS ( a ) ftsft ( c ) X 

m^fihwmMwonv^-^AmwmwhztifiX' 

**. 

(Q) 3 -Al (a) 
(sStts Q{i»ft*fc{i*{l&fl8-*y'jy5-hffi 

(Q) 2 -A 1 -O-L (b ) 

Qte£8t8-*yyy7-bE<a?£llU o 

■£tf&*& 6-24 W*ft*SRi*»t ) 
(Q) 2 -A 1 -O-A 1 - ( Q) 2 (c ) 

[0042] fM«t#Jim<0#LfWJfc LTti. fi*J 

m;^ (8-*yyy9-h) ta'S-^a, b 
yx (4-y^-8-=5fyyy5-h) rn^s-^ 
a, hyx (s-yf-^-s-^yyy^-h) t;ps 

cz^a, hyx(3, A- : JXJ-)V-&-*JVyy- 
M T/l'S-tfA, J>UX(4, 5-^^-8-^ 
SVyy-h) 7/l^-»7A. h'jxU, 

;p-8-^-yyy7-h) t^s-^a. t'x (2-y 

j~>V-8-*r/V Sy-h) (7iy7-b)7*t- 

^a, fx (2-y^-8-*yyy7-M (2- 

^f;P7xy5-M T/l/S-»>A s t'X (2-yf-;U 

-s-^yyy^-h) (3-yf-^7x75-h) r 
zi/S-^A. fx (2-y^-8-^yyy5-h) 

(4-W7x/7-h) 7/PS-17A, fx (2- 
M-f-fr-a-*; VSy-h) (2-7x^7x75 

-h) r^S->7A v fx ( 2-yf-;P-8-^y yy 

7-h) (3-7x^7x/7-f)7M-W, 



fx (2-y.f-/i—8-=*yyy'7-t-) (4-7x- 
/i^7x/5-h) r/i'S-^A, fx (2-y-f-A— 8 
-dfyyy^-h) (2, 3-yyf^7x77-M 
t^s-^a, fx (2-y^-8-^-y yy?- 

h) (2, 6-^'y^7xy5-h) 7^S->7A, 

fx (2-yf-^-8-^yyy7-h) 0.4-^* 

^f;l/7x7 5-h) T^$-i7ix s fx (2-*f-/v 

-s-^yyy^-H (3, s-^^ivy^^y- 
h) r;ws-r>A. fx (2-yf-;p-8-^yyy7 

-h) (3, 5-y-tert-yf-/U7xy5-h) 7/V 

$~7a. fx (2-yf-^-8-3fyyy7-H 

(2, 6-y'7x-^7x77-M T;US-i>A s f 

x (2-y^-8-dfyyy5-h) (2, 4, 6- 
huys.-juyx.yy-b) t^s-^a, fx (2- 
y^-8-^yyy5-h) (2, 4, 6-hyyf- 

^7x77-M 7;1^5-i7A, fx (2-yf-^-8 
-*SVyy-h) (2, 4, 5, 6-fh5yf-^7 
x75-h) 7;l^-7A. fx (2-y?7l'-8-* 

yyy^-h) (i-77h7-M t;p5-^a, f 
x (2-y^-;i/-8-dryyy5-h) (2-f-yhx 
-M r;PS->7A. fx (2, 4-^'yf-;i/-8-* 
yyy^-h) (2-7x-;k7x77-b)7^s- 
<7A S fx (2, 4-i/*yf-;i^-8-dfyyy7-h) 

(3-7x-^7x77-M r/US-^A, fX 
(2, 4-*J*+)V-&-*t;V /y-h) (4-7x 
~^7x/7-b) 7/VS-'7A, fX (2, 4-i>'y 

^-s-^yyy^-h) (3, 5-Wf^7x7 

y-h) 7/PS — ^A, fx (2, 4-i/'yf-^-8- 

^yyy^-h) (3, s-^-tert-yf-z^xy? 
-H r;kS->7A. fx (2-y^-8-^yyy 

7-H T/kS-VA-^-^dfV-fX ( 2-yf-^ 

-s-dfyyy^-h) t^s-va, fx (2, a- 
^'yf-^-8-^yy y?-h) t^s-^a-zx-^- 
dfy-fx(2, 4-^y^-8-^yyy5-h) 

7^S-7A, fx (2-yf-/l'-4-xf-;l/-8-df 

yyyy-h) r^s-^A-^-^y-fx (2- 
y^-4-xf-^-8-^yyy5-h) r/i/Sx.^ 
a, fx (2-yf-;i^-4-y h^v- 8-#yyy5 

-h) T^S--7A-//-^y-fX (2-y^A— 
4-y h*i/-8-*JV Jy~h) 7;l^S^7A s f 

x (2-yf-^-5-^7y"8-^yyy5-h) 7 

;l-5n>7A-/z-^y-fX (2-y^I/- 

Jy-h) r;i-5-7A, fx (2-y 
^jv- 5 - h y yivx ny f-;i— s-^yyy^-h) 
7^s-7A-/z-^-^y-fx (2-yf-^-5-h 
y 77^oyf-/!^-8-= 5 fyyy7-h) 7/I/S-7A 

ii . litlll LT h X < . * § v LT t, ± 

[0043] «^A»jI« 514. ffl6frt>cW&3& 
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xm^z-tmm. zix&AztuznTmm-z 

mizmmznm?mMmmmiG-tz>it-&®ik ix 
it. mm. *tfe»f§* mm. bux (8-*; 

V/y-h) T;P$X<7A, t'X ( 1 0-OV"'[h) 

b07 vymmft. ^ y u yiiSft. * y y yi&sfk 
«7W!/;yp*, ^e^y^MM pa* 

[0044] ffii6kLXii. ftRWtiSOTSWJ'hSv* 

It. mm. y?-<7A s y*i>A-> f yy^A^A, 
hy*7A, ^hy»7A-;fry>7A£&, #/l^<7A, v 
^*j/?A, v^*>">A-«8£&« v^vW-^ 
yi^A-££. -fys^A, ;Pf-W« f-^-^A, 

-f-yh'J^A, T^S-^A. T^S-^A 
-y^^A^-As T/l^S-^A-^^v-^A-^As T/U 
S-^A-V/^^A-^A, /77r^bSlf» 
£ fc $ £ . £ it A> tf)«ffift*tii , JjMSrCffiffl L 

Tt>J:<s »&^{4aRfiffflL-ct)iv^. Sffia, in 
bmmm&* mm. mmm. wv?v>rm. 

>f^b*-Affi^«o^fcj:0, «TaA«53MJlcO±t 
JBJilW-*;:*:* 1 ?**. *fc, Iftffiii-SfffitT'&^T 

tf.~mz. 5-lOOOnmgS, b<fi. 
1 0-5 0 0 nmSSECSbg-tS. H, «»»HI31SR 

#ff*K, HRt. «3ieK<0j«IW7 0XeUik4 

a «t a fcPiffiwffs. j?»£Ks&t.& ; t # i off 4 l 

[ 0 0 4 5 ] *)fc. *&HJfW^«#B3i^fci5Vvt 
tt, -e<^5r<fcfc-«+t:, -aOTgSly'xy-?-^- 

Tli. #tPIgf--g»i,(7)T'ii:^<. mm. )V7uy. 

- -y 7«« y'7i y<y/7 5 yftifiWf 
hti. »t»4L<tt, ^7>n'*s. -mimm? 
^>i~^-tftnztix^imtix!,±. mhzm&th 
hcoxutc^tf. mt<&. ^mtwtJEiimxm 
mx-h 9 . i o #4 l < u . iEEaAiei^iit'S, a . 

H, IE?LaA§t£«ic-m«»7-xy^- 



0. 0 1-5 0Sfi%, ff^L<{±. 0. 0 
5~~30ai%, J:")ff4L<tt, 0. 1-20E*% 

[0046] IE?L&A1ii*JI. m^&Aft3*« 
;<-a-bm. n-JVa-bm. 7^SaT-7*n-fe' 
1 0-«TorFBBa*lTW*2»T"C» 5 0-4 0 0°CgJg« 

b-&si (mtmm . - 5 o~3 o orss^s 

«iWre. 0. 005-50n m/sec SJS^SiSffi 
T'■M^k-rl>-h*W4Lv^„ IE7L&A«8* 

m. mm. VFWMaamnzint* m^tx. m 

"5. ETLaAttMl. %3W. «^A$fiiMfl^«-l 

[0047] JSa^fljffitJ: 0 . #JB*^«t«*^s 

«, ffiKtcifflff. 4^ii^ic$€T«iltt-|»o IE 
fUiAfftiMil. *^aAttSJB«#«t:ffifflL 
o l>A^ yMli LTJi. Witf, sKU -N-h'x 
;^^AV"-^ S #VTVl<-b. #VZ-?Uy. >KU 
i^f/K ^yypdf^y, tfry^i/T^yiz-K 
#VXW*??V\s-b. Jif'Jx-f/k jKU^-sK 

^';>N°5^y^y, ^uxf-i^y, xvyx-vy** 
*TA Y. XVx.-fiVxiiyty. #yrxy yfcitf 

x-i/yb'^uyfcit;^^ ^)y)Vitvya 

wmmbw&MmfUxi. >u yy-mm 
it . m&x-m txi>£<. fo%>\ xaak&m ixhx 

[0048] mmmmizi: o . mm&i-m^. 
msmm-tmfth h \ titnmtw yy-mm 
mi. nmimmm (mm. <\*yy. t??y. 
T#y. Mny, *i/vy. ^iiKy^y. i-x 

i-iv-fy^vym^mmmmm. mm. r^b 

y. xi-ivx.i-jv'rby. x^-jVAvy^Wrby. y 
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tn^y-yymnt-hymm, mux. wuu* 

yy, ^DDiji/U, f-h^yonyyy, y7ani 
yy, MJ^nnx^y, f h7?nnx^y, ?na 
^y-tfy, y^nn^yt'y, ^nnh^xyfOAn 

;k wwT^m^^TivMmi. mm. yyy- 
/K rn;v-;K yyy-/k ^yyy-/k •^-t 
y—/k yyn^f-tf-y-;K yfvHraV/UT', xf- 
;H»ny/l/7\ xf-yyy'y 3-;^coT;l^3-^i§ 

N, N-y'yf-;I/*;l/AT5 N. N-y^W-fe 

1-75 F_ i-y^-2-toy Fy. 1, 3-yy 
2— 4 Sj'YUyyy, yyf;W^7t^t^ 

[00493^, Mfctiumt ixn. mzm^-ti 

mint, mmfet&i><ox'm<. mmvm 
sacks, rmvmzimt&izmitzmsmmm 

fcthZt ifiVt s H&fcte , 0 . 1-50 

a. ff * l < i~3o s*%ssw«faaMrtrft 

Ml/Hi, ttKPRJ&fSti^'Cli&vv&s, Hftfctt, # 

£fctt. 4Wft#*>«*fc*tl/a s 5-9 9. 9ttft% 
gflt #*L<(i, 10~9 9*l%g£, JOS^L 
<{i % 15~9 0Sft%g«£i&5tf-S. 

[0050] lETLSAi&as, ffcti. m^aAftiiiii 

ajRWKHLTtt. WftRgi-itWCttftV^. HSR 

Mi-ff. nyyjy, mm^yy<y. yyny* 

-*y fc'w^ttliSmcJtA LT mtt & z. fc # 

»#^*ffl (PtefcT, 7-y*flffiJIIt. x^ygjjg. y 
yn-yffli, x^yyyn-yfssi, ^yxf-y 
y s ^>JxXf;K sKU K jKUTSK. jK 

•MS Ks JK'JTS M 5 h\ )ifJA7^yl/y. iK'J 
if^y, *'j7*xi/y^ff H) , MS^m m 

yj^ymm. W7rxy'j* > 

*tt#9*. ABItm OKftSflftK 

trc** vmmizmm-t&mM. m&xmixi>x 
<, $>&wmmmixi>£\<\ &mmz, -mm& 



[ 0 0 5 1 ] 4fc, t&CftKBU: Lt, fflitf, 

ig« Rftr^s-^K) , ti7 7« 

*«yy-ft^ft. ^yy^y, ^#^rsyis 
mw. yyo^r-yimm^^t^mm (+iai> 

HWtfcifcfcT**. Sfefc, fltttf* PMBi 
-e£D«£, fif«iK. ». ry^-T/iiStt*. * 
§ V ^{i:75 X'VT« LTffifflt- & «I t fcTS S . 
[00 52] ^J^KWE^gJKS? I±. HRK. 1 
-itWiJS^S^i: LTffifflStLl.^ JWxmtmtt: 

te^mmmnm? t ix i>m+& - 1 & . 

ft. EPftlHEii, HRt. 2— 3 0VSfltC**. *^ 
[0053] 

H»J1 

J5$200 nm«ITOiSffmS (US) 2r^-fS^5 
+tt^Js T-fehy. x^y-;l-S:jSV^Tti 

K@5£U:iL Ifi^3xl 0-«TorrK:«ffL3t. 4 

•f, iTOj®H«ffi±t. 7— (N" -^;u^-y-f;u) 

-N, N-y'7x-/H9, 9 - y'^^U— 9 H-7^ 

7)-yy-2-75y («R%fl:**#t3«)ft^«) 

0 . 2 n m/sec *f"7 5 nm<7)jy$ tM* I - 
lEfL&AlftS&ffcU:. *«±fc, hUX (8 

-^yyy5-h) r;P5x^A*. SMfiSJtO. 2n 
m/sec •C5 0nmOJf§^«ts V? ?± AHiMfl t 

^*y>Afc«BSr^!tjHS0. 2nra/secT20 0n 

mmzizmx (iMio : i ) ixvmt u * 

titsiEtattnL, 5o°c, mmm%r. 10 mA 
/«> cojg«ss«flrca«ffi»s-i^. wawt. 6. 

5 V v 8 0c d/m^ iO»fecO%»'i|g$iX 
fc . SWSco^»{i 5 4 0 <%mX'h - j fc . 
[00 54] Hfft$J2-2 7 

HitWltfcv^. iE?LftAMi**<7)^JttSL.T. PJ 
tt#^60ft-^ft (HMCT2) . mmit-&tom9<Mt 

%m (mtmi3 ) . w*^w#i i^^ (utt 

W4 ) . M*fli^«»91 4«ft^ft (MfiM5 ) , m 
7<7)-f^ft (»IW6 ) . M^b^ft* 

^i 9<wt%m (mmm > , vmc&m*2 o<o\t 
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ft (mm 2 7 ) h«j i fcieaw 

^1S(SK 2) 
[0055] Jt«Ml-2 

-t'X CN-7x-/P-N- (3" -^f*7x-iH 

t'7x-;Kit^lJl ) s 9, 
2, 7-t'X (N, N-y*7x^7Sy) 

IS (*2) tSLfc. 
[0056] 

mm 





(5 01C) 


mm 




mm 


WE 


(5 0"C) 




(cd/irf ) 




(V) 


(hr) 


mm® 2 


4 7 0 


6 


7 


5 2 0 




46 0 


6 


8 


5 1 0 




460 


6 


6 


5 2 0 




5 0 0 


6 


8 


5 0 0 


gums 


4 9 0 


6 


7 


5 2 0 




4 8 0 


6 


8 


5 0 0 




46 0 


6 


4 


540 


*»J9 


470 


6 


5 


5 3 0 
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TI - Organic electroluminescent device, useful in display devices etc. • 

contains fluorene based compound(s) 
IW - ORGANIC ELECTRO LUMINESCENT DEVICE USEFUL DISPLAY CONTAIN FLUORENE 



IN - KITAMOTO N; NAKATSUKA M 
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DC - E13 E14 L03 

- Ull U14 X26 

AB - Organic electroluminescent devices contain at least one layer 

containing at least one compound of formula (I) sandwiched between a 
pair of electrodes. 
Formula (1-{1)-P 

XI o an (un) substituted. N-carbazoyl group, (un) substituted 
N-phenoxazyl group, (un) substituted phenothiazyl group; X2 = an 
(un) substituted N-carbazoyl group, (un) substituted N-phenoxazyl gp., 
(un) substituted phenothiazyl group, or -NArlAr2; Arl and Ax2 = 
(un) substituted aryl groups; Rl and R2 = hydrogen atoms, straight 
chain, branched, or cyclic alkyl groups, (un) substituted aryl groups, 
or (un) substituted aralkyl groups; Zl and Z2 = hydrogen atoms, halogen 
atoms, straight chain, branched, or cyclic alkyl groups, straight 
chain, branched, or cyclic alkoxy groups, or (un) substituted aryl 
groups. 

- USE : 

The organic electroluminescent device is used in a panel type light 
source, various luminescent devices, various display devices, various 
signs, or various sensors and finds its applications in a DC driving 
devices, pulse driving devices, or AC driving devices. 

- ADVANTAGE : 

The organic electroluminescent device has prolonged luminescent life 
and superior durability. 
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